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Electronic Address: shin.mou.1@us.af.mil and adam.neal.2.ctr@us.af.mil
Temperature Dependent Conductivity and Hall Mobility
The temperature dependence of the Hall mobility is well described by a combination of ionized impurity scattering and polar optical phonon scattering, with a measured mobility of about 430 Figure S1 shows the conductivity for the same two samples for which Hall effect measurements are reported in the main text. Figure S2 show the Hall mobility, calculated from the conductivity in Figure S1 below and Hall carrier density from Figure 2 of the main text. The room temperature mobility is measured to be 160 cm 2 /Vs, increasing to 430 cm 2 /Vs at 140K. As temperature is increased, the mobility decreases to 20 cm 2 /Vs. Because Ga2O3 is a compound semiconductor, polar optical phonon scattering is expected to dominate at high temperatures while impurity scattering is expected to dominate at low temperatures. Indeed, the temperature dependent mobility is well fit by the combination of these scattering mechanisms, in agreement with the recently published results of Ref 1. The momentum relaxation rates for screened ionized impurity scattering and polar optical phonon scattering, are as follows. 2 For screened ionized impurity scattering:
where is the number of ionized impurities and is the Debye screening length. For polar optical phonon scattering:
where is a semi-empirical distribution function for optical phonons with the effective number of optical phonon modes and the effective optical phonon energy. The total momentum relaxation rate is and 〈〈 〉〉 is a weighted average of the momentum relaxation time over energy specific to transport calculations. The carrier distribution function, , it taken to be the equilibrium distribution function for the mobility calculation performed here. , , and are taken as free parameters to fit the experimental data, while others are estimated from the literature. Table   S1 gives a summary of all parameters, and the mobility calculated using Equations S6 and S7 is shown as a solid black line in Figure S2 . Individual components of the mobility associated with the two scattering mechanisms are also shown. The resulting fit indicates that ionized impurity scattering and polar optical phonon scattering appropriately describe the temperature dependent mobility of Ga2O3. Based on the fitting of polar optical phonon scattering in the Ga2O3 samples, it is estimated that the room temperature mobility could be increased from 160 cm Figure   S2 .
Additional Details on the R onsp versus Breakdown Voltage Calculation
To calculate the Ronsp versus breakdown voltage characteristics of Figure 4 in the main text, ionized donor concentrations were calculated as a function of the total donor concentrations at room temperature using the charge neutrality equation
( S 8 ) with 0 and donor energies as specified in Table I To examine the change in performance of a Schottky diode when 110meV donors are present, the following procedure is adopted and used to generate Figure 5 of the main text and Figure S3 below. To characterize the change in performance, it is useful to compare the performance of a Figure 4 to Figure 5 and Figure S3 . The specific values chosen for the illustration are unimportant. With Figure 5 and Figure S3 , we can estimate the maximum concentration of the 110 meV donors acceptable for 10 kV operation of Ga2O3
Schottky diode devices. Looking at 10 kV in Figure 5 , the concentration of 110 meV donors must be less than 5×10 to limit the decrease in breakdown voltage to one percent. Of course, this analysis assumes that the shallow donor density can also be sufficiently reduced to achieve 10 kV operation. Figure S1 : Conductivity vs. temperature of Ga2O3 for two samples measured by the van der Pauw method. The data are normalized to the conductivity at 300K. The symbols are the measured data and the black line a fit to the data. Room temperature conductivities are 3.75 S/cm for sample 1 (red square) and 3.11 S/cm for sample 2 (blue diamond). for each curve. Note that the percent decrease is calculated for Schottky diodes designed to have the same Ronsp, not silicon donor concentration. The cyan square is an example percent decrease in breakdown voltage which corresponds to the cyan squares and horizontal line segment in Figure 4 of the main text. The plotted symbol merely illustrates the relationship to Figure 4 . The specific value chosen for the illustration is unimportant. 
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